Extensive surface studies help to analyse zeta potential data: the case of cationic emulsions.
The present study is aimed to characterize the electrostatic parameters of oil in water emulsion droplets composed of MCT (medium chain triglycerides), PL (phospholipids) and Poloxamer and containing increasing concentrations of the cationic lipid oleylamine (OA), in Hepes 20 mM pH 7.4. The initial zeta-potential data suggesting saturation of the droplet surface at high OA concentrations were completed by supplementary analysis: the distribution of the oleylamine within the droplet was determined by reacting the amino groups with the hydrophilic TNBS (trinitrobenzenesulfonic acid), the method being initially standardised with vesicles. In addition, surface potential and pH at the droplet surface were monitored by the pH-sensitive fluorophore 4-heptadecyl-7-hydroxycoumarin. Our results demonstrate that almost all the OA is localised and fully ionised at the droplet surface for all concentrations and that the observed plateau in the zeta-potential values obeys the Gouy-Chapman theory of ion condensation. It is also shown that the slipping plane separation as estimated by the Eversole-Boardman equation is higher that the expected values of 0.2 nm as a result of the relative position of the fluorophore and the outer boundary of the lipid interface thickness and the Poloxamer anchored at the interface only plays a minor role.